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Kulliyyah of Science 
International Islamic University Malaysia 
Dear Professor Saburov, 
March 15, 2016 
On behalf of Mathematics Division, National Center for Theoretical Sciences (NCTS) and the organizing 
committee, I am pleased to invite you to visit our center for the period of August 14 -19, 2016 and to give 
an invited talk at 2016 NCTS Workshop on Dynamical Systems August 15 -18, 2016. For this trip NCTS will 
support you an honorarium to cover your local expenses. 
If you have any further question, please do not hesitate to contact us. For more information about NCTS, 
please see the web page http://www.ncts.ntu.edu.tw/. 
We look forward to seeing you. 
Sincerely Yours, 
JungkaiA. Chen 
Director 
::: 
National Center for Theoret ical Sciences, Mathematics Division 
TEL: +886-2-33668817 
FAX: +886-2-33668820 
E-mail: jkchen @ncts.ntu.edu.tw 
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Ergodic Theory of Nonlinear Markov Operators with
Applications in Nonlinear Consensus Problems
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A consensus problem of multi-agent systems has been considered a dual problem to
Markov chains. Historically, an idea of reaching consensus through linear repeated av-
eraging was introduced by DeGroot (see [1]) for a structured time-invariant and syn-
chronous environment. Since that time, the consensus which is the most ubiquitous
phenomenon of multi-agent systems becomes popular in various scientific communities,
such as biology, physics, control engineering and social science. In [2], Chatterjee and
Seneta considered a generalization of DeGroot’s model for the structured time-varying
synchronous environment. Based on the ergodic theory of non-homogeneous Markov
chains, the theory of linear consensus problems for structured time-varying environment
was established very well [2].
In this plenary talk, we shall present the ergodic theory of nonlinear Markov chains
which enables to study the nonlinear consensus problems for the structured time-invariant
as well as time-varying synchronous environment. This theory was developed in the series
of papers [3, 4, 5, 6]. This work was supported by Ministry of Higher Education (MOHE)
grant FRGS14-141-0382.
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